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(57) A composition, which can be used in an ink jet 
printing method, can use either a non-polar or a weakly 
polar material as a functional material, prevents clog- 
ging at dispensing time, achieves stable dispensing 
and prevents precipitation of content matter during dis- 
pensing and phase separation during film formation, a 
uniform, homogenous functional film formed using this 
composition and a manufacturing method therefor as 
well as an organic EL device or other such display 
device and a manufacturing method therefor. A compo- 
sition of the present invention consists of a functional 
material, and a solvent comprising at least one benzene 
derivative, which has one or more substituents and 
these substituents have3 or more carbon atoms in'total 
A functional film of the present invention is formed using 
the above-mentioned composition. A display device of 
the present invention comprises luminescent material 
layers formed using the above-mentioned composition 
oetween two electrodes. The above-mentioned display 
device is an organic EL device or the like. 
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to turing method therefor. 
pftrynROUND ART 

coco,, ""--^r^^^ 2 ^ 

Si an ink |« printing b ^™^CS wl* liquK. »,«! W can b. nsised a. .n o,»npln 

,00031 Foraxamplo. *.m«**nol« *«» T^^JJ*, Method, «trloh apptoprtatoly slants 
of mioro-p.tt.ming osing on ink * r pnnting W^'^^^Hosng apparatus tatting nozzles, whloh elsot 
,».t dysd ot pl^nentod ink ot rod. ^ "^Z. .cElT^ usad In this tn.nufaoorrlng maozod is ordinarfl, 

SSS=sa» 

30 lows - . ma tP ria i is dissolved in a suitable solvent, and made into ink. This ink (composrtion) is 

[0006] Firstly, a « u °7"* ^ substrate, which serves as the positive electrode of an 

dispensed or ejected onto a ^P OTrt •*^ e n ,7_^ e | ectrod es At this point, an electrode is either formed on a 
organic EL display device, so as to f s a stmcture which is connected to. and can be driven by 

single plane, or has a strip- or ^; sha ^Tr^e^leZZm and removing the solvent in the ink, a small. 
3 5 apowersource. Next ^ m ^T^Zm^Z^ Tumlnum orother meta. is expedient* deposited on this 
work function metal, for example, a s.lve, «*JJJ^ a forming a negatiV e electrode. In this fashion. 

r;r=gi^ 

[0008] in the ink jet method. • "^^^^^ ?LkI* or polymer functional materials (lumi- 
ing composition. However amon MJJfJJJJjJ P not dissolve in these sofvents. There is a,so the drawback that 
45 nescent materials or the like), there are nose in dec0 mposed by alcohol, cannot be used. 

functiona. materials, which either ^^^^^^^^l^ readify dissoives a non- P o,ar 
[0009] Further, in a ^J^^l^Ze^, due to the low boiling point (high vapor pressure) of 
material is used as the solvent for dissolv.ng a wnH»n ejther du dispensmg or 

such a solvent, the drawback is that ,t dries eas y d i apt t cauje nozz^ g ^ ^ ^ ^ ^ ^ Qf 
50 after dispensing, there are times n^ 

vaporization by the volatilization of the ■^^ d ££ P cage of a f unctional mater ial having multiple constitu- 

55 ^r^rSa-einwh^ 

Led anyway, and the concentration of » that dispensing must be performed 
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increased. 

[0011) An object of the present invention is to provide a composition, which can be used in an ink jet printing 
method instead of a photolithography method, which is the conventional method for patterning a functional material 
and can utilize a material that is either non-polar or weakly polar, or a material of a reactivity that reacts easily with 
5 water. 

[001 2] Further, another object of the present invention is to provide a composition, which prevents clogging at dis- 
pensing, achieves stable dispensing, and prevents precipitation of content matter during dispensing and also prevents 
phase separation during post-dispensing film formation. Furthermore, another object of the present Invention is to pro- 
vide a uniform film (functional film) manufacturing method, and a functional device (display device) such as an organic 
w . EL device, and a manufacturing method therefor. 

DISCLOSURE OFTHF INVFNTION 

[0013] The present invention achieves the above-mentioned objects by providing a composition, which is charac- 
ts tenzed in that it consists of a functional material, and a solvent comprising at least one benzene derivative having one 
or more substituents, and these substituents having 3 or more carbon atoms in total. 

[0014] Further, the present invention provides a film manufacturing method, which is characterized in that a film is 
formed using the above-mentioned composition. Further, the present Invention provides a functional device comprising 
a lummescent material layer formed between a first and a second electrode using the above-mentioned composition 
20 and a manufacturing method therefor. 

BRIEF DESCRIPTION OFTHF DRAWINGS 

[0015] 

25 ' 

Fig. 1 is an oblique view schematically showing a manufacturing process of a functional thin film and an organic EL 
device as a functional device using a composition of the present invention; Fig. 2 is a simplified cross-sectional view 
schematically showing a portion of the manufacturing processes of an organic EL device as a functional device 
using a composition of the present invention (substrate formation process - hole injection/transport layer formation 
process); and Fig. 3 is a simplified cross-sectional view schematically showing a portion of the manufacturing proc- 
esses of an organic EL device as a functional device using a composition of the present invention (luminescent 
layer formation process - sealing process). 

BEST MOOF FOR CARRYING QtfT THF INVFMTIDK| 

[0016] Hereinbelow, a composition, film manufacturing method, as well as a functional device and a manufacturing 
method therefor of the present invention will be explained in detail. 
[0017] A composition of the present invention is characterized in that it consists of a functional material and a sol- 
vent comprising at least one benzene derivative, which has one or more substituents, and these substituents have 3 or 
fo more carbon atoms in total. 

[0018] Furthermore, what is referred to here as "these substituents have 3 or more carbon atoms in total" means 
that the total number (sum) of carbon atoms of all the displacable substituents in a benzene derivative is 3 or more 
Therefore, for example, even when one substituent is a methyl group or an ethyl group having 1 or 2 cartoon atoms if 
combining this with another substituent constitutes 3 or more carbon atoms, then this combination can be incorporated 
45 in the above-mentioned benzene derivative related to the present invention. 

[0019] The above-mentioned benzene derivative utilized in the composition of the present invention has one or 
more substituents as explained hereinabove. As one of these substituents, there are no particular limitations as long as 
the total number of carbon atoms of all the substituents constitutes 3 or more. As examples, either a normal chain or 
branched aliphatic hydrocarbon group, alicyclic hydrocarbon group, or aromatic hydrocarbon group can be given and 
so furthermore, oxygen atoms, nitrogen atoms, sulfur atoms and other hetero atoms can be contained in these hydrocar- 
bon groups. Further, the respective substituents can also bond together to form a cycloalkane ring or other ring struc- 
ture. 
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[0020] Further, as for the above-mentioned benzene derivative, the number of carbon atoms thereof is 3 or more 
as mentioned above, but from the standpoint of being able to further improve the solubility of a non-polar or weakly polar 
functional material, this number is preferably between 3 and 1 2. and more preferably, between 3 and 6 
[0021] The above-mentioned benzene derivative is used in a composition of the present invention as a solvent 
which at least comprises this benzene derivative. As such a solvent, either a single solvent consisting of the 1 benzene 
derivative given as an example hereinabove, or a mixed solvent consisting of two or more these benzene derivatives 
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will be acceptable, and a mixture of the above-mentioned benzene derivative and a solvent other than the above-men- 
tioned benzene derivative will also be acceptable. 

r00221 Here as solvents other than the above-mentioned benzene derivative, in addition to a benzene derivative 
having 1 or more substituents of xylene, toluene or the like, with the total number of carbon atoms of these substituents 
s being 2 or less (under 3), or a non-displacable benzene compound, a displacable benzene compound with a substrtuent 
that does not comprise carbon atoms can be given as an example. 

[0023] As a functional material used in a composition of the present invention, there are no particular limitations, 
and even if it is a non-polar or weakly polar material, or a material of a reactivity that readily reacts with water, it can be 
utilized As such a functional material, a material, which accords with the application of a composition of the present 
w invention is utilized, and an organic EL material or other luminescent material, a silica glass precursor, a color filter 
material an organic metal compound or other conductive material, and either a dielectric or semiconductor material can - 
be given as examples. An organic EL material, silica glass precursor, and color filter material are especially favorable. 
[0024] A composition of the present invention will be utilized in a variety of applications, but ideally it will be used in 
ink jet methods in particular. 

is [0025] If a composition that requires the above-mentioned benzene derivative of the present invention is used, sol- 
uble material selectivity in particular will become broader, drying will be prevented at least during dispensing, stable dis- 
pensing will be made possible, and a uniform, homogenous, micro film (functional film) will be achieved. To produce this 
excellent film the above-mentioned composition of the present invention is supplied via dispensing and distributed on 
a substrate, and thereafter, this film is produced by subjecting this substrate to heat treatment (heating). Specifically, 

20 there can be cited a method, by which, after a composition of the present invention has been dispensed and distributed 
on a substrate by a dispensing apparatus, the substrate is treated at a temperature that is higher than the temperature 
at dispensing. In general, the dispensing temperature is room temperature, and the substrate is heated after dispens- 
ing By carrying out this kind of treatment, the content matter, which precipitated due to a drop in temperature resulting 
from post-dispensing solvent volatilization, is re-dissolved, and a uniform, homogenous film can be obtained without 

25 phase separation. 

[0026] As for the temperature of the heat treatment, little effect is noticed in the vicinity of room temperature, but 
effects become evident at 40° Centigrade and higher. When the temperature exceeds 200°C, the solvent evaporates as 
soon as heat is applied, and the effect of heating is lost. Based on the above, the ideal heat treatment temperature is 
between 40° and 200°C. More preferably, by heating at 50-200°C, a more uniform, homogenous functional film can be 
obtained The following effects are obtained by such a heat treatment temperature setting. In the case of dispensing or 
ejecting a composition (ink) via an ink jet method in particular, generally, the solvent is vaporized, the temperature of 
the ink droplets is lowered, and content matter precipitation is a possibility. When the content matter of the ink consti- 
tutes 2 constituents or more, there are cases in which the ink changes from a homogenous mixture system to a non- 
homogenous mixture system. In this case, phase separation occurs inside the luminescent material, and the chroma- 
ticity and luminous efficiency achieved via a homogenous system is not obtained. Accordingly, performing heat treat- 
ment by applying heat in the above-mentioned temperature range has the effect of re-dissolving the content matter of 
the dispensed composition, and making it more homogenous. 

[0027] Further/when manufacturing a film, not only heat treatment (heating), but also reduced pressure, pressun- 
zatlon, or a combination of these with heating can be used as needed. 

[0028] For example, as a reduced pressure and heating combination, after heat treatment, it is desirable that pres- 
sure be reduced as-is immediately, thus removing the solvent As for the pressure when reducing pressure, from the 
standpoint of being able to achieve a more uniform, homogenous functional film, preferably this pressure is 20 x 10* 
3 mmHg (Torr) or less. By so doing, it is possible to prevent phase separation of the content matter when concentrating 
a composition. That is, when a once redissolved content matter is concentrated, solvent is suddenly eliminated, and by 
45 uniformly affixing the content matter before same becomes non-homogenous, the non-homogenization(phase separa- 
tion) of the content matter is prevented, and the desired luminescent intensity and chromaticity initially targeted can be 
achieved in the formed luminescent material layer. 

[0029] Further, the time from the start of heat treatment until the point in time when pressure reduction commences 
is established in accordance with the dispensing volume and material characteristics. 
so [0030] As a dispensing apparatus, which, uses a composition of the present invention in an ink jet method, and 
which is used in the production of the above-mentioned film (functional film), an Inkjet printing apparatus, and a dis- 
penser can be cited, the ink jet printing apparatus being preferable. 

[0031] Further, if a composition of the present invention is used, an outstanding functional device, such as an 
organic EL device 'which is particularly useful in luminescent display applications, can be achieved. Specifically, a dis- 
ss play device comprising a luminescent material layer (emitting material layer) formed between a first and second elec- 
trode using the above -mentioned composition of the present invention (preferably, a hole injection/transport layer will 
also be established between the above-mentioned first electrode and the above-mentioned luminescent material layer) 
is achieved. 
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[0032] Here, hole injection/transport layer refers to a layer having a function for injecting an electron hole or other 
hole inside, and, in addition, having a function for transporting an electron hole or other hole on the inside Providing 
this kind of hole injection/transport layer is desirable for improving the luminous efficiency, life and other device charac- 
teristics of an organic EL device in particular. ~ - - 

[0033] Furthermore, as a functional device, in addition to a thin, lightweight, low power consumption, high angle of 
visibility multicolor display device, which uses an organic luminescent material, for example, an organic EL device there 
can be cited a display, which has a plurality of pixels, and in which a thin film transistor or other switchinq device Is oro- 
vided for each pixel. K 

[0034] In manufacturing a display device as this outstanding functional device, manufacture is carried out by selec- 
tively supplying the above-mentioned composition of the present invention onto a substrate having a first electrode and 
preferably, forming a luminescent material layer pattern by either heating, reducing pressure, or pressurizing or by 
combining these with heating, and next, forming a second electrode on this luminescent material layer pattern (Prefer- 
ably, after forming via an Inkjet method using a solution comprising a polar solvent a hole injection/transport layer on 
the above-mentioned substrate, which has a first electrode, more preferably, the above-mentioned luminescent material 
layer pattern is formed on this hole Injection/transport layer using a solution, which utilizes a non-polar solvent) In this 
manner, it is possible to achieve an outstanding organic EL device. 

[0035] It is preferable that the luminescent material layer as functional film, which utilizes a composition of the 
present invention in the above-mentioned functional device, be formed in accordance with the manufacturing method 
of the above-mentioned film (functional film). 

[0036] Further, as the solution (composition) comprising a polar solvent, which is utilized when forming a hole injec- 
tion/transport layer, there can be cited polythiophene derivatives, such as polyethylene dloxythiophene and solutions 
which mix constituents, such as polystyrene sulfonic acid, into polar solvents, such as cc-butyrolactone' N-methylpyro- 
lidone, 1,3-dimethyl-2-imidazolidinone and derivatives thereof, carbitol acetate, butyl carbitol acetate and other glycol 
ethers. Using a polar solvent such as this is desirable for enabling stable dispensing without nozzle clog, and for excel- 
lent film formability. 

[0037] Hereinbelow, compositions of the present invention will be explained In detail based on the preferred embod- 
iments therefor. 



(First Embodiment) 

[0038] A first embodiment of a composition of the present invention is a composition, which is utilized in functional 
matenal pattern film formation using a dispensing apparatus, and is a composition comprising a functional material and 
a solvent comprising at least one benzene derivative, which has 1 or more substituents, and these substituents have 3 
or more carbon atoms in total. 

[0039] According to this embodiment, the effects are that a non-polar or weakly polar functional material can be 
readily dissolved, and functional material selectivity can be broadened, and, in addition, especially in a case in which a 
solvent with a relatively low vapor pressure is used, from the standpoint of delayed drying capabilities, clogging is pre- 
vented at solvent dispensing time, and stable dispensing is made possible, and it is possible to achieve the prevention 
of content matter precipitation and phase separation during post-dispensing film formation in accordance with either 
subsequent heating, or by combining heating with a treatment, such as pressurizing, or heating followed immediately 
by reducing pressure. " 7 

[0040] As a solvent, which is compatible with the first embodiment, and which comprises at least one benzene 
derivative having 1 or more substituents, with these substituents having 3 or more carbon atoms in total there can be 
considered either single solvents, such as cumene, cymene, cyclohexylbenzene, dodecylbenzene diethylbenzene 
pentylbenzene, dipentylbenzene. butylbenzene, tetralin, and tetramethylbenzene, or mixtures of these solvents Or 
xylene, toluene, beuzene and the like can be added to these single solvents, or mixed solvents as required by circum- 
stances. By utilizing single solvents or mixed solvents like those given as examples here, a composition in which there 
is dissolved a non-polar or a weakly polar functional material becomes a possibility. That is, material selectivity broad- 
ens. Further, utilizing a single solvent or a mixed solvent like this enables the prevention of clogging. 
[0041] It is preferable that the boiling point of the benzene derivative utilized in a composition of the first embodi- 
ment by 200°C or higher. Solvents such as this include dodecylbenzene, cyclohexylbenzene, tetralin, dipentylbenzene 
and pentylbenzene. Utilizing these solvents is even more favorable as it enables the further prevention of solvent vola- 
tilization. 

[0042] It is preferable that dodecylbenzene be the benzene derivative utilized in a composition of the first embodi- 
ment. As a dodecylbenzene, a single n-dodecylbenzene is fine, and a mixture of isomers is also fine. 
[0043] This solvent has characteristics such as a boiling point of over 300°C. and viscosity of 6mPa »s or more 
(20°C), and this solvent alone is of course fine, but adding it to another solvent is good for preventing a composition from 
drying. Further, of the solvents mentioned above, since the viscosity of those other than dodecylbenzene is relatively 
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small, dodecyibenzene is extremely good because adding this solvent to the others enables viscosity adjustment 
[0044] As a functional material, which Is compatible with the first embodiment, an organic EL material can be con- 
sidered. In particular, it is desirable that the organic EL material comprise a material that is either non-polar, or weakly 
polar. For example, an EL material comprising a derivative of a (poly)paraphenylene vinylene system, polyphenylene 
system, polyfluorene system, or polyvinyl carbazole system, a low molecular weight organic EL material capable of 
being dissolved in another benzene derivative, and a high molecular weight EL material can be considered. For exam- 
ple, it will also be possible to use rubrene, perylene, 9, 10-diphenyl anthracene, tetraphenyl butadiene, nile red, 
coumarin6, quinacridone, and a polythiophene derivative. Further, these materials can also be used for electron trans- 
portable and hole transportable materials, which are peripheral materials of an organic EL display. 
[0045] Further, as a functional material compatible with the first embodiment, In addition to the above-mentioned 
organic EL material, polysilazane (made by Tonen, for example), which is the silicon glass precursor substance of an 
interlayer insulation layer that has numerous uses in a semiconductor, and an organic silicon-on-glass (SOG) material 
can also be considered. 

[0046] Furthermore, it is also desirable that the functional material for forming a composition of the first embodiment 
be a material for a color filter. As this color filter material, various kinds of sublimation dyes can be selected, such as, 
for example, sumika red B (brand name of a dye manufactured by Sumitomo Chemical Co., Ltd.), kayaron fast yeilow- 
GL (brand name of dye manufactured by Nihon Kayaku Co., Ltd.), and daiaserin fast brilliant blue-B (brand name of dye 
manufactured by Mitsubishi Kasei Corporation). 

[0047] And furthermore, organic metal compounds can also be used as functional materials. Or, if it is a material 
that will dissolve in the above-mentioned solvents, then any kind of functional-material can be used as a composition. 
[0O48] By using a composition of the first embodiment, it is possible to prepare a functional film, such as a func- 
tional material patterned film, using a dispensing apparatus. The preparation method for this functional film can be per- 
formed in accordance with the above-mentioned film manufacturing method. That is, a functional film can be obtained 
by supplying via dispensing and distributing a composition of the first embodiment on a substrate, and thereafter, sub- 
jecting this substrate to heat treatment preferably at 40°C-200°C. In the first embodiment in particular, setting this heat 
treatment temperature to 50°C-200°C is even more preferable for enabling the realization of a more uniform, homoge- 
nous functional film. Further, in the first embodiment, it is desirable to apply heat while applying pressure during high 
temperature treatment By so doing, it is possible to delay the volatilization of the solvent at heating, making the re-dis- 
solving of the content matter even more complete. As a result thereof, it is possible to obtain a more uniform, homoge- 
nous functional film. From the standpoint of producing an even more uniform, homogenous functional film, preferably 
the pressure applied is 1520-76000mmHg (2-100 atmospheres). 

[0049] Further, in the heat treatment of a composition of the first embodiment, it is desirable to remove the solvent 
by reducing pressure as mentioned above prior to the composition becoming completely dry. 

[0050] As a dispensing apparatus capable of using a composition of the first embodiment, an ink jet printing appa- 
ratus, dispenser or the like can be utilized, but an ink jet printing apparatus is desirable due to the fineness and precision 
thereof, and by utilizing this ink jet printing apparatus, it is possible to manufacture a micro functional film easily and at 
low cost. 

[0051] By using a composition of the first embodiment, it is possible to obtain, in a preferable manner, an organic 
EL device or other such display device, which is useful as the above-mentioned functional device (preferably, a display 
device having a hole injection/transport layer, provided between the above-mentioned first electrode and above-men- 
tioned luminescent material layer.). 

(Second Embodiment) 

[0052] A second embodiment of a composition of the present invention is a composition containing a solvent com- 
prising at least dodecyibenzene, and a polyfluorene derivative of at least 1 of the compounds 1 through 5 hereinbelow. 
That is, the second embodiment is a composition, which utilizes a solvent, which is compatible with the second embodr 
iment in a composition of the present invention, and which comprises at Jeast dodecyibenzene as a solvent comprising 
a benzene derivative having 1 or more substituents, and these substituents have 3 or more carbon atoms in total, and 
which utilizes a polyfluorene derivative of at least 1 of the compounds 1 through 5 as a functional material that is com- 
patible with the second embodiment. 

[0053] This embodiment is a more preferred aspect than the first embodiment explained hereinabove, and from the 
standpoint of using the low vapor pressure solvent dodecyibenzene, and having delayed drying capabilities, can pre- 
vent clogging at solvent dispensing, and can ensure stable dispensing, and in particular, preferably has the effect of 
making it possible to achieve a uniform film without phase separation by either applying heat and pressure, or reducing 
pressure immediately after heating, which will be explained hereinbelow. 

[0054] Because this embodiment, as mentioned hereinabove, is a more preferred version of the first embodiment, 
with regard to points that are not explained in particular detail in the description for the second embodiment, the detailed 
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description regarding the above-mentioned first embodiment will be 
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[0055] The second embodiment will be exniainoH in a 
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in articular enables the prevention of clogging in an ink jet head because the delayed drying effect of th» dodecylben- 
P t ™Zed in a case ,„ which this composition is utilized as an ink composition when forming a pattern using 
n JtZeS Fur£e even after dispensing the dispensed material remains in liquid form on the material targeted 

ISSlpo nds 1 through 5) are prepared as luminescent materia*, have strong lummous ,nten- 
P lSdue?oTeS 

nlent mrteri^n^nt^e capable of good patterning as a component member of an organ* EL display 

?00561 ' in a ccmposrtion of the second embodiment, a variety of second solvents capable of dissolving a lumines- 
1 . 1 . =. J ZZani can be mixed with the composition and utilized as a solvent Preferably, a solvent w.th 
'° ofJS^S^Sta and utilized As such a second solvent with a boiling point of 140-0, 

3 cumene deSn du^ene. cyclohexylbenzene, dihexylbenzene, tetramethylbenzene, dibutylbenzene 

cymene tetral.n cumene djcaun. our y y ^ compound, which has substituents of 

« hion« such as tetralin 1 2 3,4-tetramethylbenzene, 1 ,2,3,5-tetramethylbenzene, cyclohexylbenzene, decal.n, and I do- 
9 If 1 pJvS na these solvents it is possible to adjust the concentration and drying rate of an ink composrt.on. 

- dodeUnzene. Furthermore, a composWon that utilizes te^lin 
a ^itint havS the above mentioned 180«C or higher boiling point has the advantage of making rt possible to 
^ttS^^ addnion. toluene, xylene, chloroform, and carbon tetrachloride can be ut,zed as 

20 ?oS!rT nt As a luminescent material that serves as a functional material in conformance to the second embodiment, 
Eton to the a^ove-mentioned specific polyfluorene derivative, a (poly)paraphenylene vinylene derivative polyphe- 
f Ti^^S «*azole derivative, polythiophene derivative, perylene system pigment, coumann system 

oCmenf^ 

P 9 ^S™«r„te EL material and a polymer organic EL material, which are capable of dissolving In a benzene denv- 

25 Zr^SZls^TeZZl « wil. also be possible to use rubrene, perylene, 9, 10-diphenyl an = e 

S^oh^nvTblt^ene nile red coumarine, quinacridone. and the like. Further, it is also possible to make appropriate 
tetraphenyl butadiene n..e red co ^ ^ ^ ^ £L djgp|ay ^ 

[00581 ^XXS^iXL luminescent materia,, a compound ,6) having the below structure can also 
30 be added. 
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COMPOUND 6 



r 0 059] By using a composition of the second embodiment, ideal* it is possible to obtain an organic EL device or 
Such display device, which is useful as the above-mentioned functional device (preferably, a display device com- 
« oSd by pSing a hole injection/transport layer between the above-mentioned first electrode and above-menfoned 
luminescent material layer.) just like with the above-mentioned first embodiment. 

0^ Whe preparing the above-mentioned luminescent materia, layer using a composrbon of the second embed- 
ment for Txample. this composition is dispensed and distributed on a substrate by a dispensing apparatus as 
described hereinabove, and thereafter, the substrate is subjected to heat treatment at a temperature hat ,s higher than 
des a : ' inn , nre f e r a blv between 40°-200°). The heat treatment process is better the h ig her the tern- 

50 pe":^ -e Tn which a low boiling point advent is utilized, there is the danger that 
d Jng wilt b! completed immediately following dispensing and the advantages of this process wHI not be fuHy reahzed. 
SdS to this example because dodecylbenzene. a high boiling point solvent. « utihzed, the content matter o a 4+ 
Zs^cc^o^re^e6 by the heat treatment, making the above-mentioned effect of greater uniformity 

55 ST It is preferable that the above-mentioned heat treatment of the composition be carried out at the same tem- 
eJSnira as n the case of the above-mentioned first embodiment. Further, it is desirable that the above-mentioned heat 
reatm n h S n be carried out under applied pressure the same as the above-mentioned first embodiment. 
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40 



(Third Embodiment) 

5 

52- - 3 — - a functional 

ents have 3 or more carbon atoms in total and S has^ JTn^n , / m ° r6 substituents . a " d these substitu- 

low) of between 0.10 and 10mmHg. Thm s the thW embodZT " l * r ° 0m tem P erature : the same hereinbe- 

» compatible with the third embodiment in a ^^^^L'T^' ^ ^ 8 Which is 

2 ene derivative with a vapor pressure of beZn 0 ^ 0 and EZ^ ''. "*'* C ° mpriSeS 3t ,eaSt 0ne ben " 
derivative having 1 or more substituents wiftThie subsl J£l 9 ? 3 S °' Vent com P' b,n 9 at least one benzene 
[0063] According to this embodlmen«.Te EESllIl? m ° r8 Ca *°" at0mS t0tal - 
-"bereaditydissoKred.and.inadd^^^ 

'5 made possible, and it is possible to achieve the TpreveZnTrnnlnt » dlSpens,n 3 and dispensing is 
aration during post-dispensing fi,m ^'f^^^^nS^^ * ^ PenSin9 ^ »*" S6P " 
Honed scope, there are achieved characteristics whereby drvln 5StS^ - ^? ' PreSSUr8 °' the ^a™"- 
such that the material dries rapidfy enough so" * phase s7^L n Z Jl ! ^ *" 3ChiSVin9 3 balance 

separation via natural drying at room temperature P ° 0t ^ 3nd 3 fl,m te formed with °ut Phase 

20 ™a?^^^ 

tetramethylbenzene, lA3^totn«i»thyfcenSnr^Jiir^ 10mmHg, there can be cited 1,2,3,4. 

^•benzene, tetrad mesi *' a " a . cumene. cyme e. 

[0065] Further, as the above-mentor^ bTLlf f^J~^banzane Is especially preferable. 
,5 o.50mmHg vapor pressure, and 1 ^nzene derivative of 

[0066] Here, asthe above-mentioned benzene derived o a 0 ^S^S^ 1 '^^ 1 "'^ 
benzene or cyclohexylbenzene is preferable. 0-0.50mmHg vapor pressure, either tetramethyl- 

[0067] Further, as the above-mentioned benzene derivative of a o so m mm u 

and/or mesitylene is preferable aenvauve of a 0.50-1 OmmHg vapor pressure, diethylbenzene 

M P-drnVa^^ 
clXltrwhTa~ 

fore, as a functional materia, utilized Sr^^- d T* ad hereinab - e - * ideal. There- 

which was described in the above-ment oTedTecond em'bod Zm ■** MfV " 35 3 ,Unctional material. 

[0069] Further, acomposition of ^ ^ 3CC ° rdin9 10 circu ^ances. 

ua, solvent after film formation via Ze hln ToZ ^nToZ SXf T"* 8 ^ by """^ ^ 
that the heating temperature at this time be W^SSl i^^^^^ * ' S pre,erable 
the pressure at reduced pressure be 20 x 1 0^mmHa oHess If 1 °° C Furthar ' il is desirable *■» 

surface of a substrate), a film can be formed H?JXt2^?^P n ^ ^ di * PenSin9 ink t0 the entire 
even if droplets remain. h6f he3t,ng ° r a com b.nation of heating and reduced pressure 

^t^So^ ^ 35 * 3 3b ° first and second 

above-mentioned functional device V^iSL^S^^^* *** WhiCh iS USeful as the 
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(Examples of first Embodiment) 
(Example 1-1) 
[0072] 



EE- - » - — ~ * of a glass substrate 

via a spin coating method. On this film, a 0 P ° ,yVinyl Cart53Z ° ,e fHm W3S formed 
nylene vinylene (xylene/teralin = Vi percentage bvvlmefL, In ^ en * etra,,n miXed S °' Uti ° n 0f P^exyloxyphe- 
ing apparatus. Furthermore, aluminum ^S^^i^T^ " 3 PfeSCribed Sh3De usin ° a " J-P** 
[0073] ^^^^^M^*^^^^^^^ 
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th« native electrode an orange light was emitted in a prescribed shape upon the application of a voltage 
mmum as the negative eieciroae, dn u. a solvent was dispensed, drying was rapid, 

ging ceased to occur. 
(Example 1-2) 

was m.xed together «^^ X ^ a S °' U "°; btal 7 ed potysi ,aza n e solution was dispensed via an ink Jet printing apparatus 

poking plate* were 'an*ated Iron , be* .We. s. » used M ««. spin »a«ng mem.* maK- 
J ZC. improved, and the lite of the liquid crystal panel wee alee rmpreeed 
(Example 1-3) 

, * k solution of 20 weiqht percent of xylene (manufactured by the Tonen Chemical Corporation) 

t0 ° 761 - to 2£Z a ^JZ££5X£ and teLn (cymene/tetralin = 1/1) so as to constitute 20 percent 

L spTcoating method is used. However, 2 orders of magnitude less polysilazane was used. 
30 (Example 1 -4) 

rnnTA, An aSD6 ct of this example of the present invention will be explained in more detail. As shown in Fig. 1 , the 

35 on transparent ITO (indium tin oxiae, e.eui ^ .. . re)ative t0 tne solvent n all cases is 

^SSTw (pS—n). »»" 5 indioates . cor.posi.on (ink dropl.l). rwd>« 

40 dispensing Composition) 
[0079] 

Solvent: Dodecylbenzene/tetralin (1/1, volume percentage) 
« Red' Polyfluorene/perylene dye (98/2, percentage by weight) 

Green: Polyfluorene/coumarin dye (98.5/1 .5, percentage by weight) 
Blue: Polyfluorene 

rnnaoi The substrate obtained by ejecting the composition was heated at 1 00°C and the solvent was removed, and 
so Sfter, 2 aptmP^e meS mask was pLed on this substrate, and 2000 Angstroms of aluminum was deposited 

moflT' Lead wires were derived from the ITO and aluminum, and with the ITO as the positive electrode and the alu- 
11 £ nZ Jw electrode red green and blue colors were emitted in a prescribed shape upon the appl.cat on 
T m ZTof 32? in a case In whic conventional ink, which used only xylene as a solvent, was dispensed, drying 
of a voltage of 15 vote. In acas *'" wn apparatus soon became unusable, whereas according to this 

55 was rapid, dogging 

£25 ma«en le Sol Z^Z^Z^. was prevented, and tnere were no problems whatso- 
^r^tSSSm. A case in which xylene or some other ,ow boiling point solvent was ut„,zed was no, pref- 
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erable because drying commenced immediately after dispensing, content matter orecioitatPH a „H 
occurred due to heat of vaporization, and changes occurred in tSmJSn^SZ P ^ 

[0082] If each of the above-mentioned ITO electrodes were to be connpr^H »« = »k „ 

(Example 1-5) 
(Example 1-6) 

and the solvent was removed. m^aZ^ZZTslJZ ^^atmospheres, the substrate was dried at 100°C, 
1-4. and upon being .ighted, J^^Z^^^ Sf" * *" ™™ 38 ^ 

(Examples of Second Embodiment) 

(Example 2-1) 

lR thlS eXample ' a C ° ,0r diSplay devlce wi " be manufactured 

Is tan»d in a Oot-shapea pptten, epchZTairec^ " F * * ,rans >>™< TO Mem* 3 
pre), im. a pixel, ana can b. driven A M 2 T. I * ******* T " **• (« enown In ,he fig. 
ITO eleclrnd. 3| eo as <o partZSc , ptxM * """""yP"™"" <" «aeh pixel (do, ol th, tn.napar.nt 
atlhataa ,n ma lop ^^^^Z^T^T^"^ ' T " ^ " 
rata, in th. opmpoaitlpna. , multtolot* tumineaoen, "* m ""™" es ° e '" ma, "" s " 

e.mpponda , throngh 5. «c h „a * 3erTS« ox ^^fTl*": ^ ' ,, ™ neSCen, ma,e,lals '™rn among 
oompoonp 6 la , s J^LT charactera " «* m * P~« "venoon tecrib.d herelnaboxe. and fprth.rmore 

"-^.ad,™^^ 



Table 1 





Luminescent Materials 


Solvents 


R (Red) ink 


Compound 10.70g 
Compound 20.2g 
Compound 60. 1g 


Dodecylbenzene 
100ml 

Tetralin 1 00ml 


G (Green) ink 


Compound 10.76g 
Compound 20. 2g 
Compound 40.04g 


Dodecylbenzene 
100ml 

Tetralin 100ml 


B(Blue) ink 


Compound 10.78g 
Compound 20.15g 
Compound 30.07g 


Dodecylbenzene 
100ml 

Tetralin 1 00ml 
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r00891 A luminescent layer was achieved by subjecting this substrate to heat treatment on a hot plate at 1 00 C in 
a nitrogen environment The film thickness of the produced luminescent layer or emitting layer was 0.08-0.1 urn In add.- 
tion lithium fluoride,(1 OOnm), calcium (1 OOnm) and aluminum (1 50mu) were deposited in that order on the luminescent 
layer the resulting laminate structure was sealed in epoxy resin, and an organic EL display device was achieved. 
r00901 Upon driving the TFT device provided on each transparent ITO electrode (dot) at 1 0 volts, it was possible to 
display a desired color in a pixel (a color equivalent to the luminescent layer provided on this pixel) Further mot.on p.c- 
tures could also be displayed. In particular, in a pixel in which G Ink had been ejected, the peak ratio of 440nm and 
530nm of the luminous wavelength spectrum (440nm/530nm) measured 1 .0, and visually the green was displayed well. 

(Example 2-2) 

r0091l Three compositions (ink compositions) were prepared by mixing luminescent materials with solvents in the 
compositions shown in Table 2 hereinbelow and. in the same way as Example 2-1 , using an ink jet apparatus, these 
compositions were ejected onto a substrate (TFT substrate) having banks 4 consisting of polyim.de as shown in Fig . 
The size of an area subjected to ejecting (area partitioned by banks 4) was 30pm x 30pm. the pitch was 70pm, and the 
pitch of the ejecting of the compositions (ink compositions) was set at 70pm. Dispensing was satisfactonly performed 
without any clogging occurring in the ink jet heads, making it possible to obtain a substrate on which three inks were 
arranged in a mosaic shape. 



40 



20 




Table 2 








Luminescent Materials 


Solvents 




R (Red) ink 


Compound 10.70g 


Dodecylbenzene 


25 




Compound 20.2g 


100ml 






Compound 50.1 g 


Tetraiin 100ml 




G (Green) ink 


Compound 10.76g 


Dodecylbenzene 






Compound 20.2g 


100ml 


30 




Compound 40.04g 


Tetraiin 100ml 




B(Blue) ink 


Compound 10.78g 


Dodecylbenzene 






Compound 20.15g 


100ml 


35 




Compound 30.07g 


Tetraiin 100ml 



.(5 



ro0921 A luminescent layer was achieved by subjecting this substrate to heat treatment on a hot plate at 1 00°C in 
a nitrogen environment. The film thickness of the produced luminescent layer was 0.08-0.1 urn. In addition, lithium fluo- 
ride (1 OOnm) calcium (1 OOnm) and aluminum (1 50nm) were deposited in that order on the luminescent layer, the result- 
ino laminate structure was sealed in epoxy resin, and an organic EL display device was achieved. 
ro0931 Upon driving the TFT devices provided on each transparent ITO electrode (dot) at 1 0 volts, it was possible 
to display a desired color in a pixel (a color equivalent to the luminescent layer provided on this pixel). Further, mot.on 
oictures could also be displayed. In particular, in a pixel in which G ink had been ejected, the peak ratio of 440nm and 
530nm of the luminous wavelength spectrum (440nm/530nm) measured 1 .0, and the green was displayed well visually. 
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(Example 2-3) 

r00941 The same as in Example 2-1 , first three compositions (ink compositions) of the compositions shown in Table 
1 above were prepared, and using an ink jet apparatus, these inks were ejected onto a TFT substrate having banks 4 
consisting of polyimide as shown in Fig. 1. Dispensing was satisfactorily performed without any clogging occurring in 

!o0951 luminescent layer was achieved by subjecting this substrate to heat treatment on a hot plate for 1 minute 
at 100'C in a nitrogen environment, immediately reducing pressure (1mmHg mercury column), and removing the sol- 
vent The film thickness of the resulting luminescent layer was 0.08-0. 1pm. In addition, lithium fluoride ( lOOnm), calcium 
(lOOnm) and aluminum (1 50nm) were deposited in that order on the luminescent layer. The resulting laminate structure 
was sealed in epoxy resin, and an organic EL display device was achieved. 

[0096] Upon driving the TFT devices provided on each transparent ITO electrode (dot) at 1 0 volts, it was possible 
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to display a desired color in a pixel (a color equivalent to the luminescent layer provided on this pixel) Further 
pictures could also be displayed. In particular, in a pixel in which G Ink had been elected the oeTlZTtln , 
S30nmo, the luminous -elength spect^^ 



(Example 2-4) 



removing thesotamt. THa Mm thickness ol »• siting tolnjOT^^-Z Vr^.^.^T'' S" 1 
(ICOnm). calcium (lOOnm) and aluminum (isonm) ware deposit «SXon tha E„L^h ' t!™ 

est a r r r a5 r % d h epo1 * ^ »" a " £Z%£z r^z ,ay " ^ resunjn9 

(Example 2-5) 

[0100] Three compositions (ink compositions) were prepared by mixina 100 ml of evHr,hov„ih^, 

tetralin in the compositions shown in Table 2-2 above with thLnZ^..^, V °' cvclohex y |b enzene in place of 

these .uminescentm^ 

these inks onto a TFT substrate having EE cons^ng" p"S as showTin Ro i" ^T^' 
apitch of 70j.mandasubst.te on which three inks were^^ 

fZL o^: ssxr.rs";arri 130 ; c in a nitrogen e — ■ ^ ^ 

aluminum (150nm)wereV^ 

[0102] Upon driving the TFT devices provided on each transparent ITO electrode .dot, a t 1 r. ^ » 

to display a desired color in a pixe. (a color equivalent to the lumLcl ^ v ^ 0 ^iTfunZ^T 

pictures could also be displayed. H'uv.aea on inis pixel). Further, motion 



(Example 2-6) 



[0103] Three compositions (ink compositions) were prepared usina the same mmnndtinno . • 

the same as in this example, these inks were ejected using'an InkT^^^Z^uK^ZT JVJ 

consisting of polyimide as shown in Fig 1 Hparaius onto a I (- r substrate having banks 4 

-o^her^ - 1 minute at ,« in a 2- 

materia, layer was achieved. The film' thickness of T^^ ^To oaTTum 7^7"??" 
fluoride (loonm), calcium (100nm) and aluminum (ISOnm) were depositee I nTat^'n h T' " th ' Um 
resulting laminate structure was sealed in epoxy resin, and an a^^^^^ZT* ^ ^ 
[0105] Upon driving the TFT devices provided on each transparent ITO eLtrode fdoTat To 12 > 
to d.splay a desired color in a pixe. (a color equivalent to the luminescent laye^de^ hi s^ZZr^T 
pictures could also be displayed. mls pixel '- further, motion 



(Comparative Example 2-1) 



[0106] A composition (R (Red) ink composition) was prepared by mixina luminesce 

the composition shown in Table 3 hereinbelow. and the same as in ExTmp.e 2 1 an^ttlnfl T * ^ ^ 
using an ink jet apparatus onto a substrate (TFT substrate) havin ^l^^^^^J^" 
However, c.oggmg occurred in the ink je, heads, making it impossible to form a luminescent Con^e subs rate'' ' 
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Table 3 





Luminescent Materials 


Solvents 


R (Red) ink 


Compound 70.98g 
Compound 80.02g 


Xylene 200ml 



w [0107] Furthermore, compounds 7 & 8, which were the luminescent materials used in this example, are compounds 
having the below structures. 



75 



20 




25 



COMPOUND 7 



30 



35 




q CHtCHali 

,N<g> 

CHtCHaU 



COMPOUND 8 



45 



(Examples of Third Embodiment) 
(Example 3-1) 

[01081 First as compositions, compositions 1-6 (three R (red), G (green) and B (blue) for each composition) were 
prepared by mixing polymer compounds as functional materials (luminescent materials) with solvents using the pre- 
scriptions shown in Tables 4-9 hereinbelow. As the polymer compounds, compounds were selected from compound 1- 
compound 5 which are functional materials that are particularly compatible with the third embodiment, and used. 



50 






Table 4 








(Composition 1) 








Polymer Compounds (1%wt/v) 


Solvent 


55 


R (Red) 


Compound 1 0.7g 


Compound 0.2g 


2 Compound 5 0.1g 


Xylene 100ml 




G (Green) 


Compound 1 0.76g 


Compound 0.20g 


2 Compound 4 0.04g 


Xylene 100ml 
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Table 4 (continued) 





(Composition 1) 




Polymer Compounds (1 %wt/v) 


Solvent 


B (Blue) 


Compound 1 0.78g | Compound 0.1 5g | 2 Compound 3 0.07g 


Xylene 100ml 



Table 5 





(Composition 2) 




Polymer Compounds (1 %wt/v) 


Solvent 


R(Red) 


Compound 1 0.7g 


Compound 2 0.2g 


Compound 5 0.1g 


Mesitylene 100ml 


G (Green) 


Compound 1 0.76g 


Compound 2 0.20g 


Compound 4 0.04g 


Mesitylene 100ml 


B (Blue) 


Compound 1 0.78g 


Compound 2 0.1 5g 


Compound 3 0.07g 


Mesitylene 100ml 



Table 6 





(Composition 3) 




Polymer Compounds 


(1%wt/v) 


Solvent 


R (Red) 


Compound 1 0.7g 


Compound 2 0.2g 


Compound 5 0.1 g 


1 ,2,3,4-tetramethylbenzene 
100ml 


G (Green) 


Compound 1 0.76g 


Compound 2 0.20g 


Compound 4 0.04g 


1 ,2,3,4-tetramethylbenzene 
100ml 


B (Blue) 


Compound 1 0.78g 


Compound 2 0.1 5g 


Compound 3 0.07g 


1 ,2,3,4-tetramethylbenzene 
100ml j 



Table 7 





(Composition 4) 




Polymer Compounc 


ls(1%wt/v) 


Solvent 


R (Red) 


Compound 10. 7g 


Compound 20.2g 


Compound 50. 1g 


Diethylbenzene 
30ml 


1 ,2,3,4-tetrame- 
thylbenzene 70ml 


G (Green) 


Compound 10.76g 


Compound 20.20g 


Compound 40.04g 


Diethylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 


B (Blue) 


Compound 10.78g 


Compound 20.l5g 


Compound 30.07g 


Diethylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 
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Table 8 



(Composition 5) 




Polymer Compounds (1%wt/v) 


Solvent 




R (Red) 


Compound 10.7g 


Compound 20.2g 


Compound 50.1 g 


Mesitylene 80ml 


Cyclohexylben- 
zene 20ml 


G (Green) 


Compound 10.76g 


Compound 20.20g 


Compound 40.04g 


Mesitylene 80ml 


Cyclohexylben- 
zene 20ml 


B (Blue) 


Compound 10.78g 


Compound 20.1 5g 


Compound 30.07g 


Mesitylene 80ml 


Cyclohexylben- 
zene 20ml 



Table 9 



(Composition 6) 




Polymer Compounds (1%wt/v) 


Solvent 




R (Red) 


Compound 10. 7g 


Compound 20.2g 


Compound 50. 1g 


Dodecylbenzene 
30ml 


1 ,2,3,4-tetrame- 
thylbenzene 70ml 


G (Green) 


Compound 10.76g 


Compound 20.20g 


Compound 40.04g 


Dodecylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 


B (Blue) 


Compound 10.78g 


Compound 20.1 5g 


Compound 30.07g 


Dodecylbenzene 
30ml 


1,2,3,4-tetrame- 
thylbenzene 70ml 



[0109] Furthermore, the vapor pressure (room temperature) of the solvents utilized in compositions 1-6 are as 
shown below. 

Xylene: 13.80 
Mesitylene: 1.73 

1,2,3,4-tetramethylbenzene: 0.23 
Diethylbenzene: 0.70 
Cyclohexylbenzene: 0.193 
Dodecylbenzene: 0.0000125 , 

[0110] Assessments of solution stability, properties of ejecting, and phase separation, respectively, for the above- 
mentioned compositions were carried out in accordance with the assessment criteria hereinbelow. The results of these 
assessments are shown in Table 10. 

[0111] Solution stability: Assessed by determining whether or not precipitation was evident (whether or not there 
was a change in turbidity) when a composition was left standing at room temperature for more than two days from time 
of preparation. Furthermore, turbidity changes were evident at 650nm for G, B compositions, and turbidity changes 
were evident at 700nm for R compositions. 

O: No turbidity change (Transparent solution) 
X: Change in turbidity (Precipitation occurred) 

[0112] Properties of ejecting: The flights of composition (ink) droplets from a piezoelectric drive ink jet head (Epson 
MJ-930C) were observed. 

@: Extremely good 

0: Good (Slight curvature of flight, but patterning can be performed) 
X: Flight curves and nozzle clogging occurs 
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[0113] Phase separation: Assessed using either the photoluminescence (PL) or EL luminescence spectrum of a 
naturally dried film after patterning in each of the R, G, B colors. 

O- Compound 1 original short wavelength spectrum not observed 
X: Compound 1 original short wavelength spectrum observed 



Table 10 





Composition 


Solution Stability 


Properties of ejecting 


Phase Separation 


Comparative Product 


1 (R.G.B) 


O 


X 




Present Invention Product 


2 (R.G.B) 


O 


O 




3 (R.G.B) 


O 


® 


O 


4 (R.G.B) 


O 


® 


O 


5 (R.G.B) 


O 


® 


O 


6 (R.G.B) | 


o 


® 


X 



[0114] However, for composition 6, using the same conditions as in Examples 2-1 through 2-6, phase separation 
became "O* in accordance with either heat treatment or heat treatment under applying pressure following dispensing. 

(Example 3-2) 
Substrate Formation 

,[0115] A substrate having pixels, which are shown in Fig. 2(A) was formed as explained hereinbelow On a TFT 
substrate 1 1 , TO 12, Si0 2 13 and polyimide 1 4 were formed into a pattern using a photolithography method This SiOo 
and polyimide are portions constituting banks. At this time, by providing a circular opening portion of 28jim* in the SiOo 
and also providing a circular opening portion of 32u.m$ in the polyimide on top thereof, circular pixels 15 comprising 
these two opening portions were formed. The pitch a of these pixels is 70.5u.rn. The dbove-mentioned pixels which are 
partitioned by Si0 2 and polyimide, constitute the portions to which a dispensing composition containing the below- 
described organic EL material are applied for performing patterning using an ink jet system. 

Plasma Processing of Substrate 

[0116] Next, 0 2 and CF 4 continuous atmospheric pressure plasma processes were carried out in the direction of 
the arrows of Fig. 2(B) on the above-mentioned substrate in which circular pixels had been formed. The conditions of 
these plasma processes were as follows. That is, under atmospheric pressure, the power was set to 300W, and the dis- 
tance between the electrode and the substrate was set at 1 mm. Further, for the 0 2 plasma, the 0 2 gas flow was 80ccm 
the helium gas flow was 101/min, and the table conveyance rate was set at 10mm/s, and for the CF 4 plasma, the CF ' 
gasflowwas 100ccm, the helium gas flow was 101/min, and the table conveyance rate was set at 5mm/s. ' 4 

Hole Injection/Transport Layer Formation Using Ink Jet System 

[0117] Compositions consisting of the compositions shown in Table 1 1 were prepared as ink compositions for a 
hole injection/transport layer. 



Table 1 1 



Material 


Content (wt%) 


Polyethylene dioxythiophene/polystyrene sulfonic acid mixture 


11.08 


Polystyrene sulfonic acid 


1.44 


Isopropyl alcohol 


TO 
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Table 1 1 (continued) 



Material 


Content (wt%) 


N-methylpyrolidone 


27.48 


1 ,3-dimethyl-2-imidazolidinone 


50 



[0118] As shown in Fig. 2(C), the ink composition 17 for the above-mentioned hole injection/transport layer was 
ejected at 20pl from an ink jet head (Epson MJ-930C head) 1 6, and patterning was performed on each pixel electrode. 
10 After patterning, the solvent was removed under conditions of room temperature for 20 minutes in a vacuum (1 Torr), 
and thereafter, a hole injection/transport layer 1 8 was formed out-of-vacuum via heat treatment for 1 0 minutes at 200°C 
(on a hot plate) (Refer to Fig. 2(D)). The film thickness of the resulting hole injection/transport layer 18 was 40nm. 

Formation of Luminescent Layer Using Ink Jet System 

15 

[0119] As shown in Fig. 3 (E) and (F), in accordance with dispensing composition 2 of Table 5, which was utilized 
in the above-mentioned Example 3-1 , from an ink jet head (Epson MJ-930C) 1 6 at 20pl as the composition 1 9 for a lumi- 
nescent layer, and performing patterning on each pixel electrode in B, R, G order, a luminescent layer 20 of each color 
was formed (Refer to Rg. 3 (G)). After forming the luminescent layers 20, post baking was performed at 60°C for 30 
20 minutes under reduced pressure of less than 1 Torr. . 

Electrode/Sealing Processes 

[0120] After forming the luminescent layers, an electrode (negative electrode) 21 was formed by depositing lithium 
25 fluoride (thickness: 2nm) f calcium (thickness: 20nm), and aluminum (thickness: 20nm). Rnally, the above-mentioned 
electrode was sealed with an epoxy resin 22, and a color organic EL panel 10 was produced (Refer to Rg. 3 (H)). 

(Example 3-3) 

30 [0121] Besides forming luminescent layers of each color by using composition 3 of Table 6, which was utilized in 
the above-mentioned Example 3-1 , a color organic EL panel was produced using the same processes as in the above- 
mentioned Example 3-2. 

(Example 3-4) 

35 

[0122] Besides forming luminescent layers , of each color by using composition 4 of Table 7, which was utilized in 
the above-mentioned Example 3-1 , a color organic EL panel was produced using the same processes as in the above- 
mentioned Example 3-2. 

40 (Example 3-5) 

[0123] Besides forming luminescent layers of each color by using composition 5 of Table 8, which was utilized in 
the above-mentioned Example 3-1 , a color organic EL panel was produced using the same processes as in the above- 
mentioned Example 3-2. 

45 

INDUSTRIAL APPLICABILITY 

[0124] As explained hereinabove, a composition of the present invention can be used in an ink jet printing method 
instead of a photolithography method, which is the conventional functional material patterning method, can use, as a 
so functional material, either a non-polar or a weakly polar material, or a material that is reactive with water, and can pre- 
vent clogging at dispensing time, achieve stable dispensing, and prevent precipitation of content matter during dispens- 
ing and phase separation at film formation following dispensing. 

[0125] Further, a functional film of the present invention is a uniform, homogenous, micro film, which is formed 
using the above-mentioned composition. Further, a display device of the present invention is an outstanding display 
55 device such as an organic EL device, which is comprised by providing a luminescent material layer formed using the 
above-mentioned composition, and which is especially useful in luminous display applications. 

[0126] Further, according to the manufacturing method of the display device of the present invention, it is possible 
to easily achieve an array of films having different functions. Further, because a required amount of material is used in 
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a required part, it is possible to use less material than in methods according to spin coating methods. 
Claims 

1. A composition characterized In that said composition comprises a functional material and a solvent comprising at 
least one benzene derivative having 1 or more substituents, and these substituents having 3 or more carbon atoms 
in total. 

2. The composition according to claim 1 wherein the boiling point of said benzene derivative is 200°C or higher. 

3. The composition according to claim 2 wherein said benzene derivative is dodecylbenzene. 

4. The composition according to any of claims 1-3 wherein said solvent, which comprises at least one benzene deriv- 
ative, contains another solvent of boiling point 140°C or higher. 

5. The composition according to claim 4 wherein said benzene derivative is dodecylbenzene, and said other solvent 
of boiling point 140°C or higher is at least one selected from a group consisting of cymene, tetralin, cumene, dec- 
alin, durene, cyclohexylbenzene, dihexylbenzene, tetramethylbenzene and dibutylbenzene. 

6. The composition according to any of claims 1 -3 wherein said solvent, which comprises at least one benzene deriv- 
ative, contains another solvent of boiling point 180°C or higher. 

7. The composition according to claim 1 wherein the vapor pressure (at room temperature) of said benzene derivative 
is 0.10-10mmHg. 

8. The composition according to claim 7 wherein said benzene derivative is 1 ,2,3, 4-tetramethylbenzene. 

9. The composition according to claim 7 wherein said benzene derivative is a mixture of at least one benzene deriv- 
ative of vapor pressure 0.1 0-0.50mmHg, and at least one benzene derivative of vapor pressure 0.50-1 OmmHg. 

10. The composition according to claim 9 wherein said benzene derivative of vapor pressure 0.10-0.50mmHg is 
tetramethylbenzene. 

11. The composition according to claim 9 wherein said benzene derivative of vapor pressure 0.10-0.50mmHg is 
cyclohexylbenzene. 

12. The composition according to any of claims 9-1 1 wherein said benzene derivative of vapor pressure 0.50-1 OmmHg 
is diethylbenzene and/or mesitylene. 

13. The composition according to any of claims 1-12 wherein said functional material is an organic EL material. 

1 4. The composition according to any of claim 1 3 wherein said organic EL material is at least one polyfluorene deriva- 
tive. 

15. The composition according to claim 14 wherein said polyfluorene derivative is a compound of compounds 1 
through 5 hereinbelow. 



19 



EP 1 083 775 A1 



w 




CaH,7 ^C 8 H,7 n 

COMPOUND 1 



15 



20 




COMPOUND 2 



25 



30 




OCH* OCHa 
COMPOUND 3 



35 



40 




COMPOUND 4 



45 



50 




1 17 CflHi? 

COMPOUND 5 




n 



55 



16. The composition according to any of claims 1 -12 wherein said functional material is a silica glass precursor. 
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17. The composition according to any of claims 1 -12 wherein said functional material is a material for a color filter. 

18. The composition according to any of claims 1 -1 7 wherein said composition is used in an ink jet method. 

5 19. A film manufacturing method characterized in that a composition according to any of claims 1 -1 8 is supplied and 
* distributed on a substrate, and thereafter, this substrate is subjected to heat treatment. 

20. The film manufacturing method according to claim 1 9 wherein after said composition is dispensed and distributed 
onto a substrate by a dispensing apparatus, the substrate is processed at a temperature higher than the tempera- 
te ture at dispensing. 

21. The film manufacturing method according to claim 20* wherein, during high temperature processing, heating is per- 
formed while applying pressure. 

15 22. The film manufacturing method according to either claim 20 or claim 21 wherein, after high temperature process- 
ing, pressure is immediately reduced as-is, and solvent is removed. 

23. The film manufacturing method according to any of claims 20-22 wherein said dispensing apparatus is an ink jet 
printing apparatus. 

20 

24. A functional device characterized by being formed using a composition disclosed in any of claims 1-18. 

25. The functional device according to claim 24 wherein said functional device is a display device. 

25 26. The functional device according to claim 25 wherein said display device comprises a luminescent material layer 
between a first and second electrodes, and this luminescent material layer is formed using said composition. 

27. The functional device according to claim 26 having a hole injection/transport layer provided between said first elec- 
trode and said luminescent material layer. 
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28. The functional device according to any of claims 25 through 27 wherein said display device is an organic EL device. 

29. A method of manufacturing the functional device according to claim 26, characterized in that said composition is 
selectively supplied onto a substrate having a first electrode to form a luminescent material layer pattern thereon, 

35 and subsequently, a second electrode is formed on this luminescent material layer pattern. 

30. The functional device manufacturing method according to claim 29 wherein said composition is selectively sup- 
plied, and subjected to heat treatment, so that a luminescent material layer pattern is formed. 

40 31. The functional device manufacturing method according to claim 30 wherein said heat treatment is performed at a 
temperature range of 40 to 200°C. 

32. The functional device manufacturing method according to either claim 30 or claim 31 wherein said heat treatment 
is performed under applying pressure. 

33. The functional device manufacturing method according to any of claims 30 through 32 wherein, during said heat 
treatment, pressure is reduced prior to a composition becoming completely dry. 

34. The functional device manufacturing method according to any of claims 29 through 33 wherein a hole injec- 
tion/transport layer is formed by an ink jet method on said substrate having a first electrode using a solution com- 
prising a polar solvent, and thereafter, said luminescent material layer pattern is formed on the hole 
injection/transport layer, whereby an organic EL device is obtained. 

35. The functional device manufacturing method according to any of claims 29 through 33 wherein an organic EL 
55 device is obtained as said functional device. 
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